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Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 
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Indian Standard 



DIRECTLY HEATED POSITIVE STEP 
FUNCTION TEMPERATURE COEFFICIENT 

THERMISTORS — BLANK DETAIL 
SPECIFICATION - ASSESSMENT LEVEL E 

NATIONAL FOREWORD 

This Indian Standard, which is identical with lEC Pub 738-1-1/ QC 440001 (1982) 'Directly 
healed positive step function temperature coefficient thermistors — Part 1 : Blank detail specifica- 
tion — Assessment level E', issued by the International Electrotechnical Commission, was 
adopted by the Bureau of Indian Standards on the recommendation of the Resistors Sectional 
Committee ( LTD 14 ) and approval of the Electronics and Telecommunication Division Council. 

The text of the lEC standard has been approved as suitable for publication as Indian Standard 
without deviations. Certain conventions are, however, not identical to those used in Indian 
Standards. Attention is particularly drawn to the following: 

a) Wherever the words 'International Standard' appear referring to this standard, they 
should be read as 'Indian Standard'. 

b.) Comma ( , ) has been used as a decimal marker while in Indian Standards, the current 
practice is to use a point ( . ) as the decimal marker. 

In this adopted standard, reference appears to certain International Standards for which Indian 
Standards also exist. The corresponding Indian Standards which are to be substituted in their 
place are listed below along with their degree of equivalence for the editions indicated: 

International Standard Corresponding Indian Degree of 

Standard Equivalence 

lEC Pub 738-1/QC 440000 ( 1982 ) IS C^ 440000 Generic specification— Identical 

Generic specification — Directly heated Directly heated positive step 

positive step function temperature — function temperature -Coefiicient 

Coefficient thermistors thermistors 

The concerned technical committee has reviewed the provisions of lEC 410 ( 1973 ), referred in 
this adopted standard and has decided that this is acceptable for use in conjunction with this 
standard. 

This standard is int&nded primarily for use under the lECQ system. A regular Indian Standard 
for this component could be different, identical or similar to this standard. 

Only the English language text in the International Standard has been retained while adopting 
it in this Indian Standard. 



As in the Original Standard, this Page is Intentionally Left Blank 
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Introduction 

Blank detail specification 

A blank detail specification is a supplementary document to the generic or sectional specification 
and contains requirements for style and layout and minimum content of detail specifications. Detail 
Specifications not complying with these requirements shall not be considered as being in accordance 
with I EC Specifications nor shall they so be described. 

The numbers between brackets on the first page correspond to the following information which 
shall be inserted in the position indicated. 

Identification of the detail specification 

[I] The "International Electrotechnical Commission" or the National Standards Organization under 
whose authority the detail specification is drafted. 

[2] The I EC or National Standards number of the detail specification, date of issue and any further 
information required by the national system. 

[3] The number and issue number of the I EC or national Generic Specification. 

[4] The I EC number of the blank detail specification. 

Identification of the thermistor 

[5] A short description of the type of thermistor. 

[6] Information on typical construction (when applicable). 

Note. — When the thermistor is not designed for use on printed board applications, this shall be clearly stated in the 
detail specification in this position. 

[7] Outline drawing with main dimensions which are of importance for interchangeability and/or 
reference to the national or international documents for outlines. Alternatively, this drawing may 
be given in an appendix to the detail specification. 

[8] Application or group of applications covered and/or assessment level. 

Note. — TTie assessment level(s) to be used in a detail specification shall be selected from the generic specification. Sub- 
clause 7.6.3. This implies that one blank detail specification may be used in combination with several assessment 
levels provided the grouping of the tests does not change. 

PI Reference data on the most important properties, to allow comparison between the various 
thermistor types. 
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[!] 


IEC738-M-XXX 


[2] 


ELECTRONIC COMPONENTS OF ASSESSED QUALITY 
IN ACCORDANCE WITH: 

13] 


1 EC 738-1-1 


14] 


PTC-S THERMISTORS 

TYPE ... 


[5] 


Outline drawing: (See Table I) 
(First angle projection) 

17] 

(Other shapes are permitted 
within the dimensions given) 


[6] 


Assessment level : E 


[8] 



Information on the availability of components qualified to this detail 
specification is given in the Qualified Products List. 



[9] 



IS QC 440001 : 1993 
lEC QC 44000 1 : 1992 



SECTION ONE — GENERAL DATA 



1. General data 



1 . 1 Recommended methods of mounting (to be inserted) 

(See Sub-clause 10.4.1 of I EC Publication 738-1.) 

1 .2 Associated types (if applicable) 

1 .3 Dimensions, ratings and characteristics 

Table I 



Case size 
reference 


Insulated/ 
non-insulated 


Proof voltage 

(d.c. or 

a.c. r.m.s.) 

(V) 


Maximum 
dimensions 


d 


L 


D 















All dimensions are in millimetres or inches and millimetres. 

Rated zero-power resistance 
Climatic category 

Class (in accordance with Table II) 
Temperature T^ (^p) 
Maximum ambient temperature 
Maximum voltage ( t/max) 
Dissipation factor {5) 
Thermal time constant (r) 
Zero-power resistance ratio 
Temperature range at maximum voltage 



Table II 



Class 


Temperature/resistance characteristic 

(according to Sub-clauses 4.3 to 4.9 inclusive 

of the generic specification) 


Permitted range of temperature coefficient 

(according to Sub-clause 4. 10 of the generic 

specification) 


Designation 


Switching 

temperature 

^b in Celsius degrees 


/?bmax. 
value 


Rpmxn. 
value 


Rn 


Tolerance 
sur/?n 


aymin. 


ax max. 


D 
E 
F 


-80 
-60 
-40 
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1 .4 Related documents 

Generic Specification: I EC Publication 738-1: Directly Heated Positive Step Function 

Temperature Coefficient Thermistors. 

1.5 Marking 

The marking of the thermistor and the packing shall be in accordance with the requirements 
of I EC Publication 738-1, Clause 6. 

Note. — The details of the marking of the component and packing shall be given in full in the detail specification. 



1.6 Ordering information 

Orders for thermistors covered by this specification shall contain, in clear or in coded form, 
the following information: 

a) Number and issue reference of the detail specification and style reference. 

b) Class. 

c) Rated zero-power resistance. 

d) Tolerance on the rated zero-power resistance. 

e) Zero-power resistance ratio (if required in the detail specification). 

1.7 Certified records of released lots 

Required/not required. 

1.8 Additional information (not for inspection purposes) 

1.9 Additional or increased severities or requirements to those specified in the generic specification 

Note. — Additions or increased requirements should be specified only when essential. 



SECTION TWO — INSPECTION REQUIREMENTS 
2. Inspection requirements 
2.1 Procedures 

2.1.1 For Qualification Approval the procedure shall be in accordance with the Generic Specifi- 
cation, I EC Publication 738-1, Sub-clause 7.4. 

2.1.2 For Quality Conformance Inspection the test schedule (Table 111) includes sampling, 
periodicity, severities and requirements. The formation of inspection lots is covered by Sub- 
clause 7.6.1 of the Generic Specification, I EC Publication 738-1. 
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Table III 



Notes I. 



3. 



Sub-clause numbers of test and performance requirements refer to the Generic Specification, I EC Publication 
738-1 and Section One of this specification. 
2 — Inspection levels and AQL"s are selected from I EC Publication 410: Sampling Plans and Procedures for 
Inspection by Attributes. 
In this table: 
p = periodicity (in months) 

= sample size 

= acceptance criterion (permitted number of defectives) 

= destructive 

= non-destructive 

inspection level 1 



acceptable quality level 



I EC Publication 410 



n 

c 

D 

ND 

IL 

AQL 

Insulated thermistors only. 

These specimens are drawn from: 

— for one half, specimens that have passed the tests of Sub-group CIA; 

— for the other half, specimens that have passed the tests of Sub-group CI B. 
Maximum permissible number of defectives for Group C test: 3. 









T 


A 




Clause and sub-clause 
number and Test 

(see Note 1) 


D 

or 
ND 


Conditions of test 

(see Note 1) 


■^ L 
(see Note 2) 


Performance requirements 
(see Note I) 


Group A Inspection 

(iot-by-!ot) 












Sub-group A I 


ND 




II 


4.0% 




8.3.2 Visual examination 






_____ 




No visible damage 


Sub-group A 2 


~N~D 






~iTo%~ 




8.3.1 Dimensions 










As specified in Table I of 
this specification 


6. Marking 










Legible marking 


Sub-group A ,? 


"n'd 




~~U~~ 


~iTo%~ 




9.1 Rated zero-power 
resistance /?„ 




Measuring voltage: d.c. (a.c, if re- 
quired by the detail specification) 

Total measuring error, if larger than 

10%: ... % 






R„ ...±...kn 


Croup B Inspection 

(lot-by-lot) 


D 




S-3 


4.0% 




9.1 Zero-power 
resistance Ry, 




Measuring voltage: d.c. (a.c. if re- 
quired by the detail specification) 

Total measuring error, if larger than 

10%: ... % 






R^,...±...kn 


9.1 Zero-power 
resistance R^ 




Measuring voltage: d.c. (a.c. if re- 
quired by the detail specification) 

Total measuring error, if larger than 

10%: ... % 






R^...±...kQ 


4.17 Zero-power resistance 
ratio (if required in the de- 




Temperature: . . . "C 








tail specification) 












9.6 Voltage proof*) 




Mounting method; . . . 
Voltage, if other than 700 V peak : 
... V 






No breakdown, flash-over 
or discharge 


9.7 Insulation resistance'*' 




Mounting method: . . . 
Voltage, if other than 100 ± 15 V: 
... V 






R> ...MQ 
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Sub-clause number and 

Test 

(see Note 1) 


D 

or 

ND 


Conditions of test 
(see Note i ) 


L 

(see Note 2) 


Performance requirements 
(see Note 1) 


10.2.1 Solderability 




Method, if other than Method 1 : 

(The detail specification shall indi- 
cate the procedure for thermistors 
intended to be used only on 
printed boards) 






Good tinning as evidenced 
by free flowing of the sol- 
der with wetting of the ter- 
minations 



Sub-clause number and 

Test 

(see Note 1) 


D 

or 
ND 


Conditions of test 
(see Note 1) 


Sample size 
and criterion 
of accepta- 
bility 
(see Note 3) 


Performance requirements 
(see Note 1) 








-P 


n 


c 




Group C Inspection 

(periodic) 

Sub-group CIA 
1 0. 1 Robustness of termi- 
nations 


D 


Tensile, bending and torsion tests as 
appropriate to the type of termi- 
nation 

Visual examination 

Zero-power resistance 


6 


10 


|6) 


No visible damage 


1 0.2.2 Resistance to solder- 
ing heat 




Method: . . . 

Visual examination 
Zero-power resistance 








No visible damage 


Sub-group CIB 
10.4 Vibration 


D 


Method of mounting: see 10.4 
Frequency range, if other than 

10-55 Hz: . . . Hz 
Amplitude 0.75 mm or acceleration 

98 m/s2 (whichever is the less 

severe) 
Duration : 6 h 
Visual examination 
Zero-power resistance 


6 


6 




No visible damage 


10,5 Bump (if applicable) 




Method of mounting: see 10.4 
Acceleration: . . . m/s^ 
Number of bumps: . . . 
Visual examination 
Zero-power resistance 








No visible damage 
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Sub-clause number and 

Test 

(see Note 1) 



Sub-group CIC 
10.3 Rapid change of tem- 
perature 



D 
or 
ND 



Conditions of test 
(see Note 1 ) 



1 0,6 Climatic sequence 

— Dry heat 

— Damp heat, cyclic test. 
Test Db, first cycle 

— Cold 

— Low air pressure (if re- 
quired by the detail 
specification) 

— Damp heat, cyclic test, 
Test Db, remaining 
cycles 

— Final measurements 



Sub-group C2 

9.2 Temperature coefTi- 
cient at zero-power dissi- 
pation 



9.3 Dissipation factor 



9.4 Thermal time constant 



10.8.1 Endurance at maxi- 
mum voltage 



D 



D 



Temperature: see 10.3 
Number of cycles: . . . 
Duration: . . . 
Visual examination 

Zero-power resistance 



Mounting method: . . . 

Air pressure: 2 kPa (20 mbar) 

Voltage: ... V 



Visual examination 
Zero-power resistance 
Voltage proof'" 

Insulation resistance'*' 



Sample size 
and criterion 
of accepta- 
bility 
(see Note 3) 



65) 



Performance requirements 
(see Note t) 



No visible damage 
Legible marking 



«T 



. .% 



Measuring voltage: ... V 
Temperature range, if other than 7p 

to T^,: ... 
Method: . . . 
Temperature range: . . . °C to 

... °C 
Clamping method: . . . 
Distance clamping point to body: 

. . . mm 
Clamping method : . . . 

Distance clamping point to body: 

. . . mm 
Clamping method: . . . 
Duration: 1000 h 

Test A: all specimens (half the num- 
ber of specimens if Test B is also 
made): 

Series resistance : . . . Q 



10 



No breakdown, flashover or 
discharge 



No visible damage 
Visible marking 

No breakdown, flashover or 
discharge 



R> ...MQ 



16) 



aj 



S ... mW/°C 



r . . . s 
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Sample size 










and criterion 




Sub-clause number and 


D 




of accepta- 
bility 

(see Note 3) 




Test 


or 


Conditions of test 


Performance requirements 


(see Note 1) 


ND 


(see Note i ) 


(see Note 1) 








P 


n 


c 








Test B: (if required in the detail 














specification) the other half of the 














specimens: 














Temperature: . . . °C 














ti: ... min 














12'. . ■ . min 














Number of cycles: . . . 














Series resistance: . . . fi 














Examination at 48 h and 500 h: 














Zero-power resistance 








A/fr 






Examination at 1 OCX) h: 














Visual examination 








No visible damage 
Legible marking 






Zero- power resistance 








A/?T 


Sub-group C3 


D 




6 


10 


16) 




tO.7 Damp heat, steady 




Visual examination 








No visible damage 


state 




Zero-power resistance 
Voltage proof' 

Insulation resistance '•> 








Legible marking 
A/fr 

^;^...o/o 

No breakdown, flashover or 
discharge 

R> ...UQ. 


Sub-group C4 


D 




6 


10 


16) 




10.8.2 Endurance at maxi- 




Duration: lOOOh 










mum ambient tempera- 




Examination at 48 h and 500 h: 










ture at zero-power dissipa- 














tion 




Zero-power resistance 

Examination at 1 000 h : 
Visual examination 

Zero-power resistance 








^;<,..«/o 

No visible damage 
Legible marking 



10 



